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Record of Deci sion

Vi enna PCE Superfund Site
Vi enna, Wést Virginia

l. THE DECLARATI ON
A Site Nane and Location

Vi enna PCE Superfund Site
Vi enna, West Virginia
CERCLI S I dentification No. VWD988798401

The Site consists of areas inpacted by two separate and di stinct sources of

tetrachl oroethene ("PCE'). The sources are Vienna deaners and Busy Bee O eaners (Figure
1). Vienna Ceaners is located at the intersection of 30th Street and 5th Avenue about
three blocks fromCty Hall, in the Gty of Vienna, Wst Virginia. The surrounding area
consists of single famly dwellings and private busi nesses. Busy Bee O eaners is situated
inasimlar setting, located at the intersection of 27th Street and Grand Central Avenue.

B. Statenent of Basis and Purpose

Thi s Deci si on Docunent presents the selected renedial action for soils and groundwat er
for the Vienna PCE Superfund Site. This Record of Decision ("ROD') has been devel oped in
accordance with the requirenents of the Conprehensive Environnental Response,
Conpensation, and Liability Act ("CERCLA') of 1980, 42 U.S.C. 88 9601-9675, as anended by
t he Superfund Anendnents and Re authorization Act of 1986 ("SARA'), and, to the extent
practicable, the National G| and Hazardous Substances Pollution Contingency Plan ("NCP'),
40 CF.R Part 300. This decision is based on the Admi nistrative Record for the Site

The remedy for the Site was selected by the U S. Environmental Protection Agency. The
State of West Virginia concurs with the selected remedy. (See attached |letter dated
Sept enber 24, 2002)

C. Assessnment of Site

The response action selected in this Record of Decision ("ROD') is necessary to protect
the public health or welfare or the environnent fromactual or threatened rel eases of
hazar dous substances into the environnent. Such a release or threat of rel ease nmay present
an i mm nent and substantial endangernent to public health, welfare, or the environnent.

D. Description of Sel ected Renedy

This ROD sets forth the selected remedy for the Site, which includes groundwater and
soil. This action will be the final action for this Site. The selected remedy for the Site
is divided into three (3) conmponents: Goundwater, Soils and Institutional Controls.

G oundwat er

The sel ected renedy for the groundwater is an In Situ Air Sparging with Soil Vapor
Extraction systemwhich will reduce the concentrations of contam nants of concerns to
ri sk based drinking water |evels.

Soils

The sel ected remedy for soils is the reduction of PCE concentrations in the soil in the
vicinity of the Vienna C eaners property to the point where these soils no | onger
contribute contamnation to the groundwater at |evels above the Maxi mum Cont am nant Level
("MCL") of 5 parts per billion ("ppb"). This will be acconplished through an ongoi ng ERA
Renmoval Action, utilizing the Unterdruck Verdanfer Brunner ("UVB') system



Institutional Controls

To ensure that there is no human consunption or adverse exposure to groundwater prior to
the successful conpletion of the soils and groundwater components of this renedial action
institutional controls will be inplenented to ensure that no one uses the groundwater for
pot abl e or hygi enic uses such as drinking, bathing, or cooking at the Site until clean-up
I evel s are achi eved

The institutional controls will be achieved through zoning restrictions, county ordi nances
or |l ocal ordinances, prohibiting the placement of wells which would provide water for such
uses in the vicinity of the Site

E. Statutory Deterninations

The Sel ected Renedy is protective of human health and the environnent, conplies with
Federal and State requirenments that are applicable or relevant and appropriate to the
remedi al action, is cost effective, and utilizes permanent solutions to the maxi mum extent
practicabl e.

This renmedy al so satisfies the statutory preference for treatnent as a principal el enent
of the remedy (i.e., reduces the toxicity, nobility, or volune of hazardous substances
pollutants, or contam nants as a principal elenent through treatnent).

Because this remedy will not result in hazardous substances, pollutants, or contam nants
remai ning on-site above levels that allow for unlimted use and unrestricted exposure, but
it will take nore than five years to attain renedial action objectives and cl eanup | evels,
a policy revieww |l be conducted within five years of construction conpletion for the
Site to ensure that the renedy is, or will be, protective of human health and the

envi ronnent .

F. Data Certification Checkli st
The following information is included in the Decision Sumrary section of this Record of

Deci sion. Additional information can be found in the Admnistrative Record file for this
Site.

. Chem cal s of concern and their respective concentrations;

. Baseline risk represented by the chemicals of concern

. Cl eanup | evel s established for chenmicals of concern and the basis of the levels
. Current and reasonably anticipated future | and use assunptions and current and

potential future beneficial uses of ground water used in the baseline risk
assessnent and ROD;

. Potential |and and ground water use that will be available at the Site as a result
of the selected renedy;

. Estimated capital, operation and mai ntenance (0%, and total present worth costs;
di scount rate; and the nunber of years over which the renedy cost estimates are
pr oj ect ed;

. Key factor(s) that led to selecting the renedy.



G. Authorizing Signature

m_,?: 9/21j02_
Abraham Ferdas Dlrector Date
Hazardous Site Clean-up Division

Region III




1. THE DECI SI ON SUMVARY

A Site Nane, Location and Description

The Vienna PCE Superfund Site (CERCLIS Identification No. WD988798401) is located in Wod
County, West Virginia. The Vienna PCE Site consists of two historical contam nation source
areas associated with dry cleaning operations and the resulting groundwater plune. The
city of Parkersburg, the County seat, is imediately south of Vienna. Vienna, a
residential, industrial and commercial comunity is approximately three square miles in
area, and has a popul ati on of about 11,000 people. The city is |ocated on the eastern bank
of the Chio River, which flows southward in the vicinity of the Site. The geographic
coordi nates are 81'32'30" north latitude and 39' 17' 30" west |ongitude. EPA is the | ead
agency and the West Virgi nia Departnent of Environmental Protection ("WHDEP') is the
support agency for the Site.

Bet ween 1998 and 2002, EPA has identified and investigated several Potentially Responsible
Parties ("PRPs"). To date, none of the PRPs have sufficient resources to perform pay for
and i npl ement the remedy. As such, cleanup nonies are anticipated to come fromthe
Superfund trust fund.

B. Site History and Enforcenent Activities

PCE, a dry cleaning solvent, was first detected in Vienna's municipal drinking water wells
in 1992. The facilities nentioned above have been identified as the probabl e sources of

t he groundwater contamnination. PCE has been detected at highly elevated | evels in surface
and subsurface soils at Vienna O eaners, in groundwater beneath the facility, and in city
sewers in the imrediate vicinity of the Site. Lower concentrations of PCE were detected in
the groundwater in the vicinity of the Busy Bee C eaners.

Vienna Ceaners is an active dry cleaning facility that has been in business since the
late 1940's. In 1992 during a State of West Virginia inspection, the Vienna C eaners
property owner stated that past practices included pouring waste PCE directly onto the
ground behind the facility. Spillage of PCE during filling of outdoor, aboveground storage
tanks has al so been reported. The quantity of PCE di sposed of at Vienna O eaners is
unknown. A 1992 W/DEP Conpl i ance Eval uation Inspection Report classified Vienna O eaners
as a snmall quantity generator under the Resource Conservation and Recovery Act ("RCRA"),
produci ng 121 kil ograns of PCE wastes each nonth. Busy Bee C eaners has been in operation
since the 1960's. The circunstances resulting in the rel ease of PCE fromthe Busy Bee

C eaners are unknown at this tine.

Due to the PCE contam nation, 4 of Vienna's 12 nunicipal wells were shut down in 1992
(Figure 2). EPA subsequently spent energency funds to construct two new wells (PWV13 and
PWV14 on Figure 2). The Site was added to the CERCLA National Priorities List on Cctober
22, 1999.

In May of 2000 EPA issued Ceneral Notice/Wiver of Special Notice letters to 5 potentially
responsi bl e parties ("PRPs"). It was determined at that time that the PRPs had limted
financial resources or ability to pay for the planned Renedial |nvestigation and
Feasibility Study ("R /FS").

A subsequent Renoval Action called for the installation of the Unterdruck Verdanfer
Brunner ("UVB') systemat the Vienna O eaners property. This system has been operati onal
since March 21, 2001.

C Community Participation
The RI/FS Report, the Proposed Plan, and other rel evant docunents for the Vienna PCE Site,

were made available to the public in July 2002. They can be found in the Adm nistrative
Record file and the information repository at the Vienna Public Library. The



Adm ni strative Record may al so be viewed el ectronically by accessi ng ww. epa. gov/arweb and
sel ecting the Vienna PCE Site. The notice of availability of these docunents was published
in the Parkersburg Sentinel on July 15, 2002. A public coment period was held fromJuly
15 to August 13, 2002. In addition, a public neeting was held on July 24, 2002 to present
the Proposed Plan to a broader comunity audi ence than those that had al ready been
involved at the Site. At this neeting, representatives fromEPA the Wst Virginia
Department of Environmental Protection and the Agency for Toxi ¢ Substances and Di sease
Regi stry answered questions about issues at the Site and the renedial alternatives. EPA
also used this neeting to solicit a wi der cross section of comunity input on the
preferred remedy. EPA s responses to the coments received during this period are included
in the Responsiveness Summary which is part of this Record of Decision.

D. Scope and Rol e of Operable Unit or Response Action

This action will be the final action for the Site. A Renpbval Action began in 1999 which is
effectively treating the historical source area in the vicinity of Vienna deaners. This
Renmoval Action consists of an Unterdruck Verdanfer Brunner ("UVB') systemto renove
contami nant vapors fromsoils in the area of Vienna Oeaners. A U/B systemis a type of
Soi | Vapor Extraction well that operates below the soil and is conpletely self contained.
The system and the external conponents it needs to operate, are located in a small

bui |l ding adj acent to Vienna Ceaners. The UVB systemis currently treating an
approximately 1,500 ft2 area of soil in the vicinity of the Vienna Ceaners and will
eventually treat an area of approxinmately 15,6000 ft2 when expanded. This system has been
operational since March 21, 2001. It is estimated that the systemhas renoved an average
of 4 pounds of PCE per operating day, or nore than 400 pounds total of PCE since startup.
Initial influent PCE concentrations have decreased approxi mately 30% i ndi cating that the
systemis working as designed. The systemis currently being expanded by EPA s Renoval
Programto allowit to address a larger area in the vicinity of Vienna d eaners.

This Renobval Action is conplenentary to the Renedial Action and is incorporated into the
overall Site cleanup plan. The Renoval Action is designed to reduce the concentrations of
PCE in the soil to levels that will not contribute contam nants to ground-water at
concentrations above the naxi mrum contam nant |evel ("MXLs") of 5 ppb. The Renobval Action
will be operated under the authority of EPA's Renpbval Program This allows the Renedial
Action to focus on the contam nation that is presently already in the aquifer.

The Renmedial Action will address the contam nated groundwater. The objective of this
action is to prevent current and future exposure to contam nated groundwater through a
conbi nation of treatnent and contai nnent of the groundwater at the Vienna PCE Site.
Through the use of Soil Vapor Extraction along with Air Sparging, this response will
permanently reduce the toxicity, nobility, and volune of contami nants in the groundwater.

E. Site Characteristics

1. Conceptual Site Mdel

a. Potential Mgration Pathways

H storical sources of contaminants at the Site are related to past disposal practices at
the Vienna deaners and the Busy Bee C eaners. These practices include disposal of spent
dry cleaning fluid (PCE) onto the soils surrounding the dry cl eaning operations. The
resulting soil contam nation is being addressed by the Renobval Action detail ed above. The
Renoval Action will continue until evaluation of the contam nants in the soils indicates
that the soils do not present a source capabl e of produci ng groundwater concentrations in
excess of the MCLs.

The historical releases, upon entering the soil, likely mgrated downward to the ground
wat er surface. The rate of migration would be dependent on the amount and the chem cal -
physi cal properties of the constituents rel eased. Once the constituents entered the ground
wat er system they would be transported downgradient in the ground water. Chenmical data



collected fromthe Site indicate that constituents that have migrated to ground water tend
to be confined to the shallow portion of the aquifer. Wiile some constituents have been
identified in the deeper portion of the aquifer, the concentrations are significantly

| ower than those in the upper portion.

b. Current and Future Land Use.

According to the Gty of Vienna W, the land in the vicinity of the groundwater plune is
zoned for residential, private light industrial and commercial businesses. Future |and use
will likely remain the sane.

c. Potential Receptors
Soi |

At the Site, there are no known receptors for soil. There is soil contam nation being
addressed by the Renobval Action, however the contam nation that is present in the soils
resides at a depth of 15 feet or nore fromthe surface, preventing any contact with
residents. Further, it is unlikely that any excavation activities would take place bel ow
this level, making exposure to construction workers an unlikely possibility.

G ound wat er

There are no current receptors for ground water exposure scenarios at or near the Site
since the groundwater is not used as a private potable source of water. There are two
large wells (PW7 and PW8) approxinmately 1400 ft. NWof the plune that are pan of a

| arger network of eight wells supplying the area with drinking water. There is no evidence
of contanmination in these wells at this tinme. There is however, a future risk associated
with the groundwat er should the plunme continue unrenmedi ated and enter the drinking water
supply through PW7 and PW8. Therefore, the future resident using groundwater as a
drinking water source is the potential exposure pathway of concern for groundwater

Basenent Gas

Al t hough the contam nated groundwater is 50 feet bel ow the ground surface, there was sone
concern that this presented a possible exposure pathway through air mgrating into
basenents. This was eval uated by EPA in the Ri sk Assessnent for the Site and it does not
appear that exposure to basenment gas presents an unacceptabl e ri sk.

2. Site Overview

The Site consists of areas inpacted by two separate and di stinct sources of

tetrachl oroethene ("PCE'). The sources are Vienna deaners and Busy Bee O eaners (Figure
1). Vienna Ceaners is located at the intersection of 30th Street and 5th Avenue about
three blocks fromCty Hall. The surrounding area consists of single famly dwellings and
private businesses. Busy Bee Cleaners is situated in a simlar setting, |ocated at the
intersection of 27th Street and Grand Central Avenue.

The pl anned Renedial Action is designed to renediate the contam nated aquifer bel ow the
Cty of Vienna. The PCE plune resides primarily in the shall owest zone of the aquifer
between 60 and 70 feet bel ow ground surface ("bgs"). Concentrations of PCE found within
this plunme range from 15,000 parts per billion ("ppb") to 9.3 ppb. Cenerally, the plune is
centered on 291 h Street from6lh Avenue to the Johns Manville Plant, where sanpling in the
down gradient direction stopped. This plume is noving in a northwesterly direction with
the prevailing groundwater flow towards the Chio R ver.

The | eadi ng edge of the Vienna deaners plune has not been determ ned. The plune extends
approximately 950 ft. fromthe source area to the southeast edge of the Johns Manville
property. The plune is approxi mately 425 ft wide at the down gradi ent edge. PCE was not
detected in the nost down gradient wells, MWM14S/ 14D, |ocated northwest of Johns Manville.



There is approxi mately 800 feet between the | ast down gradi ent detection (M¥13S/1) of PCE
and MW 14S/ 14D.

A second snal |l er source of PCE contamination is attributed to the Busy Bee O eaners
location. It extends approxi mately 675 feet to the northwest. This plume is also noving in
a northwesterly direction with the prevailing groundwater flow The greatest concentration
inthis particular plune is 150 ppb

3. Sanpling Strategy

G oundwat er

The initial challenge presented at the Site was to define the |ocation of the groundwater
plume. Wile sone data did exist, there was nuch uncertainty as to the extent and | ocation
of the plunme. The initial sanpling was acconplished utilizing Cone Penetroneter Technol ogy
("CPT"). This consisted of two 30 ton rigs equipped with a hydraulic jacking systemthat
was used to push the sanpling probe through the ground surface. Once the rigs pushed into
the groundwater, sanples were taken at 10 foot intervals beginning at approxi mately 55
feet bel ow the ground surface. Sanples were taken using a Vertex Cone Sipper. This system
all owed sanples to be taken at multiple depths using the one boring. The result of
utilizing this systemwas that EPA was able to quickly identify the |ocations and
boundari es of the contam nated groundwater

Fol lowing the identification of the plunme boundaries, EPA installed nonitoring wells to
gat her data about the contam nation and the underlying aquifer. Forty nonitoring wells
were installed in 16 locations throughout the Site. Using the CPT data, these wells were
optinally placed within the plume and along its | eading edge to track the novenment of the
pl ure.

In addition to the new wells constructed by EPA, seven existing wells were incorporated
into the sanpling plans.

To date, EPA has conpleted 4 rounds of groundwater sanpling at the Site gathering over 150
sanpl es.

Soil's

Soi |l contam nation concentrations are routinely sanpled as part of the ongoi ng Renova
Action. A series of vacuum screens have been installed at depths of 34 to 42 feet. These
continuously nonitor the soil gas that the U/B systemis capturing. In addition, a series
of soil borings have been performed in accordance with the planned expansion of the UVB
system

4, Types of Contani nation

G ound wat er

G oundwater in the alluviumof the Chio River Valley is derived fromthe infiltration of
precipitation and river water. Average annual precipitation in the Chio River Valley is 39
inches, and is uniformy distributed throughout the year. There is a good hydraulic
connectivity between the river and the abutting alluvial strata; the water table
fluctuations correspond with changes in the river stage. In the Site area, the water table
is approxi mately 50 feet bgs adjacent to and east of the Chio River. The aquifer is
unconfined and highly transm ssive with the nedian transmssivity of the Chio R ver

al l uvium being 4,800 feet/day ("ft/d")

The groundwater is contamnated with three different conpounds requiring renedi ation. The
overwhel mng nejority of the contamnant residing in the groundwater is PCE with
significantly | esser anounts of trichloroethylene ("TCE') and 1, 2-di chl oroethane. There
are two distinct source areas of PCE contanination



The | argest contam nant source is attributed to the Vienna deaners |ocation. This PCE
plume resides primarily in the shall owest zone of the aquifer between 60 and 70 feet bgs.
Concentrations of PCE found within this plune range from 15,000 parts per billion ("ppb")
to 9.3 ppb. CGenerally, the plune is centered on 29th Street from6lh Avenue to the Johns
Manville Plant, where sanpling in the down gradient direction stopped. This plune is
nmoving in a northwesterly direction with the prevailing groundwater flow towards the Chio
Ri ver (See Figure 3).

The | eadi ng edge of the Vienna deaners plune has not been determ ned. The plune extends
approximately 950 ft. fromthe source area to the southeast edge of the Johns Manville
property. The plune is approxi mately 425 ft wide at the down gradi ent edge. PCE was not
detected in the nost down gradient wells, MWM14S/ 14D, |ocated northwest of Johns Manville.
There is approxi mately 800 feet between the | ast down gradi ent detection (M¥13S/1) of PCE
and MW 14S/ 14D.

A second snal |l er source of PCE contamination is attributed to the Busy Bee O eaners
location. It extends approxi mately 675 feet to the northwest. This plunme is also noving in
a northwesterly direction with the prevailing groundwater flow The greatest concentration
inthis particular plume is 150 ppb.

The data collected as part of the Rl did not reveal an area that serves as a continuing
source of ground water contam nation. The concentration of PCE in the groundwater
nmonitoring well MAMO5S, the well closest to the Vienna d eaners PCE source area has
decreased from 8,600 ppb in February 2001, to 4,200 ppb in May of 2002. This indicates
that the Renoval Action is working as designed and the historical source area is being
cl eaned.

Soi |

PCE is the primary soil contamnant at the Site. During the construction of the UVB
system a continuous core of overburden soil was obtained fromthe Vienna C eaners source
area. PCE was found in the depth interval of 20 feet to 54 feet bgs in the unsaturated
zone and 54 feet to 65 feet in the saturated zone. As noted previously, the Renoval Action
is successfully cleaning the contam nation present in the soils.

F. Current and Future Potential Land and Water Uses.

According to the Gty of Vienna W, the land in the vicinity of the groundwater plune is
zoned for residential, private light industrial and comercial businesses. Future |and use
will likely remain the same. Goundwater is used in the vicinity of the Site. Two
production wells, (PW7 and PW8) are |ocated approxinately 1,400 feet northwest of

MM 13S, the known | eadi ng edge of the PCE plune. The possibility that the PCE

contam nation will reach these wells in the future presents an unacceptable risk to the
residents of Vienna.

G Summary of Site Risks

A baseline risk assessnment was perforned to estinate the probability and magnitude of
potential adverse hunman health and environnmental effects from exposure to contam nants
associated with the Site assumng no renedi al action was taken. The baseline risk
assessnent is designed to calculate the risks associated with hazardous naterials that are
not cleaned but sinply allowed to remain in place. Since there is an ongoi ng Renoval
Action that is addressing the soil contamnation at the Site, the risk assessnent for the
Vienna PCE Site focuses on groundwater and the possible mgration of soil gas vapors into
resi dents homes, a byproduct of groundwater contam nation.

A streamlined ecol ogical risk assessnent was conducted for the Site during the Renedial
Investigation. This ecol ogical risk assessnent included an analysis of: 1) general
environnental setting; 2) constituent fate and transport; 3) potential receptors; 4)
conpl ete exposure pathways; and 5) conclusions. The ecol ogi cal risk assessnent concl uded



that there was no unacceptable risk on the basis of no conpl ete exposure pathways for any
of the identified species in the vicinity of the Site. Therefore, the ecological risk
assessnent supports a decision of no further renedial action, however, the results of the
human health ri sk assessment provides the basis for taking action and identify the

contam nants and exposure pat hways that need to be addressed by the renedial action

This section of the ROD summari zes the results of the baseline risk assessnent for this
Site.

1. Human Heal th Ri sk Assessnent
a. Identification of Chem cals of Concern
G oundwat er

Data fromthree rounds of sanpling were evaluated as part of the Contam nant of Potenti al
Concern ("COPC') sel ection process. Special focus was put on the concentrations of

contam nants found in the shall ow wel |l s because the highest |evels of contam nants were
found in these wells. The shallow well data were used as a basis for COPC screening and
for the determ nation of the exposure point concentrations for the risk calcul ations. For
each conpound detected, a set of nonitoring wells was selected fromthe data set to screen
for COPCs. This set of nonitoring wells was sel ected based on the | evel of contam nant
present and the proximty of each well to other wells where el evated concentrati ons were
detected. For all the contam nants, the set of nmonitoring wells used for the COPC

sel ection consisted of wells in the shallow zone of the aquifer. This ensured that the

hi ghest | evel of contam nants woul d be eval uated for the COPC screening process as well as
for the calculation of the 95% upper confidence limt ("UCL") for the exposure point
concentration

Once the wells were identified for each conpound, the conpounds were screened in
accordance with EPA Region Il1's Selection of Exposure Routes and Contanmi nants of Concern
by R sk- Based Screening. The nmaxi num detected concentrati on of each constituent was
conpared to the risk-based concentration ("RBC') screening value for tap water to sel ect
the COPCs for the nedia. If the maxi mum concentration of a constituent exceeded the
screeni ng val ue, the constituent was selected as a COPC and retained for the risk

eval uation. Constituents that are essential nutrients (nagnesium cal cium potassi um and
sodi un) were not considered further in the quantitative risk assessnent as they are
present at | ow concentrations and are only toxic at very high doses. Twenty-three COPCs
were retained for quantitative risk estinmation. At the conclusion of the risk assessnent,
three chemcals were identified as contributing to overall ground water risks and are the
Chem cals of Concern (COCs). The COPCs are listed in Table 1 of the Appendi x and the COCs
are listed in Table 2.

Inhal ation Exposure to Vapors in Soil in Residents' Basenents

Air nodel ed concentrations for contam nants from groundwater entering basements were not
screened. Al volatile organic conpounds ("VOCs") detected in the groundwater were

retai ned as COPCs because they have the potential to travel fromgroundwater to air.
Results of the screening process are shown in Standard Table 2.2 of the baseline risk
assessnent. There are no Chemicals of Concern associated with exposure to vapors from
resident's basenents.

b. Exposur e Assessnent

Exposure is defined, for risk assessnent purposes, as contact with constituents in
environnental nedia at the outer boundaries of the body, such as the gastrointestina
tract (for ingestion route), skin (for dernmal route), and lung (for inhalation route).
Exposure assessment is the process of neasuring or estimating the intensity, frequency,
and duration of human exposure to an agent in the environment. The hunan health risk
assessnent eval uated both reasonabl e maxi mum exposure ("RME') and Central Tendency ("CT")



exposure. The RME is the nmaxi num exposure that is reasonably expected to occur at a site
The CT estinmate is intended to approxi mate the potential exposure to a typical receptor
Exposure Point Concentrations ("EPCs"), which are the concentrations of COPCs in a given
mediumto which a receptor may be exposed, were al so cal cul ated

G oundwat er

The human health risk assessnment characterized risks, both current and future, to humans
fromexposure to contamnants at the Site. As discussed in the Conceptual Site Mdel
future Site uses are expected to remain as they are today. Receptors for exposure to
groundwat er include adult and child residents who use tap water fromthe Vi enna nunici pal
supply wells 7 and 8. Note that the mnunicipal supply systemblends the water fromwells 7
and 8 with other wells in the system Therefore, the evaluati on of exposure to groundwater
fromwells 7 and 8 is not an accurate representation of the water which residents in the
distribution systemnmay use. The conservative evaluation of wells 7 and 8 was conduct ed
assuming wells 7 and 8 were the only wells in the distribution system

Potenti al exposures pertain to groundwater which is left untreated and distributed through
the Vi enna nunicipal water supply system Although no one is currently exposed to

contam nated groundwater as a drinking water source, the risk assessnment eval uated
aggregate (child and adult conbined for a lifetime exposure) resident, and child resident
for future potential exposure to ground water through ingestion, inhalation, and dernal
contact. The ground water ingestion rates of 2 liters/day and 1.4 liters/day were used for
the adult resident RVE and CT receptors, respectively. The ground water ingestion rate for
the RVE and CT child resident is 1.29 liters/day and 0.74 liters/day. In addition, EPA

gui dance nunbers for skin surface areas for dermal absorption; inhalation rates; and
exposure tinme RVEs and CT were utilized

Inhal ation Exposure to Vapors in Soil in Residents' Basenents

Receptors for inhalation exposure to vapors from groundwater fromthe aquifer include
adult and child residents. Vapors nmay enter residents' basenments fromtransport of
contam nants in the vapor phase through soil gas.

For the air nodeling of soil vapor entering basenents, nmaxi mum detected concentrations in
groundwat er were used in the Johnson and Ettinger nodel for Subsurface Vapor |ntrusion
into Buildings (Revised) to calculate estinated indoor air concentration ( see Appendi x C
of the Ri sk Assessnment for results). These estimated indoor air concentrations were used
as RME and CT Exposure Point Concentrations ("EPC') values for the current/future exposure
to vapors entering residents' basenments. Theses concentrati ons are consi dered conservative
esti mat es.

C. Toxicity Assessnent

The toxicity assessment provides a description of the relationship between a dose of a
chem cal and the anticipated |ikelihood of an adverse health effect. The toxicity val ues
descri be the quantitative rel ati onship between the | evel of exposure (dose) to a chem ca
and the increased |ikelihood of adverse inpacts (response). The intake factors cal cul ated
in the exposure assessnment were conbined with toxicity values and chem cal concentrations
to estimate a cancer risk or a non-cancer risk

Key dose-response criteria are EPA cancer slope factors ("CSFs") for assessing cancer
risks and EPA-verified reference dose ("RfD') val ues for eval uating non-cancer effects
Toxicity values are derived fromeither epidem ol ogical or aninal studies, to which
uncertainty factors are applied. These uncertainty factors account for variability anong
individuals, as well as for the use of animal data to predict effects on humans. Sources
of these toxicity values are the EPA online database Integrated Ri sk Informati on System
("IRIS") and EPA's Health Effects Assessnent Summary Tabl es ("HEAST").

The CSF is multiplied by the estimated daily intake rate of a potential carcinogen to



provi de an upper- bound estimate of the probability of a response per unit intake of a
chemcal over a lifetime. CSFs are expressed in units of ng/ kg- day. The upper bound
estimate reflects the conservative estinate of risks calculated fromthe CSF. This
approach nmakes underestimation of the cancer risk unlikely. This chem cal- induced risk
cal cul ated based on the CSF is in addition to the risk of devel oping cancer due to other
causes over a lifetinme. Consequently, the risk estimates in this risk assessnent are
referred to as incremental or excess lifetine cancer risks.

The chronic Reference Dose (RfD), expressed in units of ng/kg-day, is an estimated daily
chem cal intake rate for the human popul ati on, including sensitive subgroups, that appears
to be without appreciable risk of non- carcinogenic effects if ingested over a lifetine.
Estimated i ntakes of COPCs are conpared with their RfDs to assess the non- carcinogenic
hazar ds.

G oundwat er

Tables 3 and 4 of the Appendi x provide a summary of the non-cancer toxicity data for

oral /dermal and inhal ati on exposure to the COPCs in soil. Tables 5 and 6 provide a summary
of cancer toxicity data for oral/dernmal and inhalati on exposure to the COPCs in

gr oundwat er .

Inhal ation Exposure to Vapors in Soil in Residents' Basenents

Tables 3 and 4 also include a sutmary of the non-cancer toxicity data related to

i nhal ati on exposure to vapors in soil. Tables 5 and 6 al so provide a summary of cancer
toxicity data for contam nants including those associated with potential exposure from
vapors in soil

d. Ri sk Characterization

The risk characterization process was performed to estinmate the |ikelihood, incidence, and
nature of potential effects to human health that nmay occur as a result of exposure to
COPCs at the Site. The quantitative and qualitative results of the data eval uation,
exposure, and toxicity assessnment sections were conbined to calculate risks for cancer and
non- cancer health effects. Because of fundanental differences in the mechani sns through
whi ch carci nogens and non- carcinogens act, risks were characterized separately for cancer
and non-cancer effects.

Carci nogeni c_Ri sks

The potential health risks associated with carcinogens were estinmated by cal cul ating the
increased probability of an individual devel oping cancer during their lifetime as a result
of exposure to a particular contaminant at the Site. The chem cal - specific exposure
estimates (i.e. average lifetine dose) were nultiplied by the chem cal and route-specific
sl ope factor, averaged over the expected duration of exposure, to arrive at a unitless
neasure of probability, expressed nunerically (e.g., 1 x 10-4 or 1E-4) of an individua
devel opi ng cancer as a result of chem cal exposure at the Site

A cancer risk estinmate is a probability that is expressed as a fraction | ess than one. For
exanpl e, a cancer risk of 1 x 10-4 (I1E-4) refers to an upper bound increased chance of one
in ten thousand of devel oping cancer as a result of site-related exposure to a carcinogen
over the expected exposure duration. The National Ol and Hazardous Substances Pol | ution
Contingency Plan recomends a target range for excess cancer risk of |E-4 to IE-6 (one in
ten thousand to one in a mllion).

Non- Car ci nogeni ¢ _Hazar ds

The potential for non-carcinogenic effects due to exposure to a particular chemcal is
expressed as the hazard quotient ("HQ@). A HQ was cal cul ated by dividing the estinmated
intake or dose of a chenical by the chem cal- specific toxicity value or non-cancer RfD.



Implicit inthe HQis the assunption of a threshold |evel of exposure bel ow which no
adverse effects will occur. If the HQ exceeds one, Site specific exposure exceeds the RfD
and the potential for non-cancer adverse effects nmay exist.

The Hazard Index ("H ") is generated by adding the Hg for all chemcal (s) of concern that
affect the sane target organ (e.g. the liver) within or across those nedia to which the
sane individual may reasonably be exposed. A H less than or equal to one indicates that

t oxi ¢ noncarci nogeni c effects are unlikely.

e. Resul ts
Tables 7 and 8 of the Appendi x, as well as the discussion below, summarize the cancer and
noncancer risk characterization results for groundwater and soil vapors for each exposure

scenari o eval uated for the Vienna PCE Superfund Site.

G oundwater - Hunman Health Risk

The Reasonabl e Maxi mum Exposure ("RVE') estimate for carcinogenic risk is 5 x 10-3 for a
hypot hetical adult and child exposed to groundwater. The Hazard Index is 38 for a

hypot hetical adult and 132 for a hypothetical child. Both the carcinogenic risk and the
non- carcinogenic risk resulting fromexposure to groundwater exceed | evels which are
consi dered acceptable, thus warranting renedial action

These risk estimates for groundwater are based on future reasonabl e maxi num exposure
scenari os and were devel oped by taking into account various conservative assunptions about
the frequency and duration of an individual's exposure to the groundwater, as well as the
toxicity of the contam nant.

Inhal ation Exposure to Vapors from Soil in Residents’ Basenents-Human Health R sk

Al t hough the contam nated groundwater is 50 feet bel ow the ground surface, there was sone
concern that this presented a possible risk. Cancer risks were cal cul ated using a
Reasonabl e Maxi mum Exposure ("RVE') estimate for basement gas. The cancer risk is 2 x 10-6
for a hypothetical adult and 5 x 10-7 for a hypothetical child. The Hazard Index is .02
for both a hypothetical adult and child. Thus, it does not appear that exposure to
basenent gas presents an unacceptable risk

2. Ecol ogi cal Ri sk Assessnent

There were three identified federally endangered species in the vicinity of the Site. They
are: the Bald Eagle, the Pink Miucket Pearly Missel, and the Fanshell Muissel. As detail ed
bel ow, the contam nants present in the groundwater below the Site are not reaching the
Chio River at this time. Therefore it is reasonable to conclude that the Site presents no
adverse inpact to the federally endangered species in the vicinity.

The potential for Site contaminants to reach the Chio R ver has been eval uated. The PCE
plume is nmoving in a north-westerly direction. The only potentially viable route that

ecol ogi cal receptors may be exposed to site contam nants is through exposure to any
contam nated groundwater that nmay be di scharged to the Chio River. Currently there are two
nmonitoring wells (MWM14 and the Johns Manville production well) |ocated between the known
location of the plume and the Chio River. These wells have returned non-detects for
contaminants in all 4 of the sanpling rounds that have been conpleted to date. In

addi tion, EPA conducted additional investigatory work around the perinmeter of the Johns
Manvill e plant. The Cone Pentronmeter Testing that was performed during April of 2002
indicated that no PCE is currently present on the Northwesterly and Sout hwesterly sides of
the plant. Based on this infornation we can reasonably conclude that the plunme is not
currently reaching the hio River

It is anticipated that the Selected Renedy will successfully clean up the plune prior to
it ever reaching the Chio River



H. Remedi al Action bjectives

Based on information relating to types of contam nants, environnental nedia of concern,
and potential exposure pathways, Renedial Action (bjectives (RAGs) were devel oped to aid
in the devel opnent and screening of alternatives. These RAGs were devel oped to mtigate,
restore, and/or prevent existing and future potential threats to hunan health and the
environnent. The RAGs' for the selected renedy for the Vienna PCE Superfund Site are as
fol |l ows:

1. Reduce concentrations of Chemi cals of Concern ("COC') in groundwater to |evels which
result in less than or equal to a 1 x 10-5 cunul ati ve excess cancer risk and a
Hazard Index |l ess than 1.0 and achi eve drinking water standards (MCLs). Successfully
achi eving the cunul ati ve excess cancer risk goal will result in concentrations for
each COC decreasing at least to its respective MCL of 5 ppb.

2. Prevent/ mni mze human exposure, including ingestion, inhalation, and dernal
contact by current and future residents and industrial workers to contan nated
gr oundwat er .

3. Mnimze the mgration of contam nated groundwater into the Chio River through
treatnent to achieve risk based levels identified in RAO 1 above.

l. Description of Aternatives

Several renedial alternatives were developed to deal with the risks presented by the
Vienna PCE Site. The alternatives are summari zed bel ow. The nunbers associated with each
alternative correspond to those in the FS report.

Common El enent

Wth the exception of Alternative 1, all of the alternatives were devel oped assum ng the
conti nued operation of the Unterdruck Verdanfer Brunner system described above. This
systemw || renmain operational under EPA's Renobval Programuntil the levels of PCE in the
soil no longer contribute contam nation to the groundwater at |evels above the MCL of 5
ppb. In addition to reducing soil contam nant levels that will result in achi evenent of
the MCL for PCE, all of the renedies require institutional controls to ensure that no one
uses the contami nated groundwater for potable or hygienic uses such as drinking, bathing,
or cooking at the Site until clean- up levels are achieved. These institutional controls
wi Il be inplenmented through zoning restrictions, County Odinances or Gty Odinances.
Figure 4 in the Appendi x depicts the area where such institutional controls are needed to
protect public health and the environment. Consistent with expectations set out in

Super fund regul ati ons, none of the remedies rely exclusively on institutional controls to
achi eve protectiveness. Mnitoring to ensure the effectiveness of the renedy, as well as
institutional controls is a conponent of each alternative except the "no-action”
alternative.

Al ternative 1: No Action

Estimated Capital Cost: $0

Esti mat ed Annual O&M Cost: $0

Estimated Present Worth Cost: $0

Estimated Construction Time Frame: N A

Estimated Time to Achi eve RAGs: hundreds of years

Regul ati ons governing the Superfund programgenerally require that the " no action"
alternative be evaluated to establish a baseline for conparison. Under this alternative,
EPA woul d take no action at the Site to prevent exposure to the groundwater contam nation.



Alternative 2: Rel ocation of Public Water Supply Wells

Estimated Capital Cost: $1,091,000 1

Esti mated Annual &M Cost: $41, 400

Esti mated Present Worth Cost: $1, 605, 000
Estimated Construction Time Frame: 1 year
Estimated Time to Achi eve RAGs: hundreds of years

This alternative would include limted action for protection of two public drinking water
supply wells. This includes the closure and abandonment of two existing public drinking
water supply wells, currently |ocated along R ver Road between 32nd and 34th Streets,
approxi mately 2,000 feet fromthe Vienna O eaners source area, and approximately 650 feet
north of the Johns Manville plant.

Project elements included in this alternative include the abandonnent of the current
drinking water supply wells, denolition of the punp house adjacent to the wells, drilling
and installation of two new drinking water supply wells and a production well punp,
construction of an associated punp house, construction of a new pipeline and connections
fromthe new wel Il s/ punp house to the existing Gty of Vienna water distribution system
The two new wel I's which woul d replace PWV7 and PWV8 woul d be sited in an uncontam nated
portion of the aquifer, and would be strategically located for inclusion in the water

di stribution system

This alternative would al so include groundwater use restrictions such as restrictions on
the placement of new drinking water wells and the abandonment of any existing private
water wells as well as long-termgroundwater nmonitoring to track the migration of the
plume and to verify that drinking water quality standards are being net by the two newy
pl aced wells.

Al ternative 3: In Situ Perneabl e Reactive Barrier

Estimated Capital Cost: $5,287,000

Esti mated Annual O8M Costs: $255, 700

Esti mated Present Worth Cost: $8, 460, 000

Esti mated Construction Tinme Frame: 1 to 2 years
Estimated Time to Achi eve RAGs: hundreds of years

The in situ permeabl e reactive barrier ("PRB") would include the installation of a funnel
and gate systemusing a slurry wall down gradient of the two contam nant plumes to direct
groundwat er toward a reactive zone wall for treatrment. The reactive material would include
a treatnent zone consisting of zero valent iron to degrade the PCE to carbon di oxi de and
chl oride ions.

The contam nated groundwater would flow through the treatnment gate under naturally
occurring hydraulic conditions eventually migrating to the Chio River. This Alternative
woul d al so include groundwater use restrictions and periodic groundwater nonitoring to
track the mgration of the plune and to verity that groundwater quality standards are net.

1 The discount rate used to calculate the present worth cost for all of the
Alternatives devel oped for this Site was 7%



Alternative 4: In Situ Chemcal Oxidation with Air Sparging/ Soil Vapor Extraction

Estimated Capital Cost: $5,222, 000

Esti mated Annual &M Cost: $76, 100

Esti mated Present Worth Cost: $6, 165, 000

Estimated Construction Time Frame: 6 nonths to 1 year
Estimated Time to Achieve RAGs: 5 to 10 years

In situ chem cal oxidation involves the injection of a reactive naterial such as hydrogen
peroxi de that oxidizes the chlorinated organic conmpounds (in this case PCE) in the
groundwat er to carbon di oxi de, chloride ions, and water. Injection wells will be
constructed in a grid pattern within the nost highly contam nated portion of the plume to
reduce contaninant |evels. Injection points would be installed vertically to provide
efficient dispersal of reagents over the entire depth of contami nation (50 to 80 feet

bel ow grade surface ("BGS'))- This alternative would include the placement of a |line of
air sparging and soil vapor extraction wells (sparge curtain) on the down gradient side of
the contam nant plune to prevent the further migration of contamni nated groundwater not
treated by the in situ chem cal oxidation process. This remedy will also include
groundwat er use restrictions and periodic short- termgroundwater nonitoring to track the
migration of the plume and to verify that groundwater quality standards are net.

Alternative 5: In Situ Air Sparging with Soil Vapor Extraction

Estimated Capital Cost: $2,910, 000

Estimated Annual O8M Cost: $162, 900

Esti mated Present Worth Cost: $4, 931, 000

Esti mated Construction Tinme Frane: 1 year
Estimated time to Achieve RAGCs: 5 to 10 years

This alternative would include the installation of air sparging wells within the central
portion of the two plumes and the down gradient edge of the plune to renove chlorinated
organi ¢ conmpounds fromthe groundwater. Air sparging would be used to inject air into the
groundwat er contam nant zone to volatilize and renove the PCE fromthe groundwater. The
PCE stripped fromthe groundwater would then rise along with the air into the unsaturated
zone where it would be captured by soil vapor extraction ("SVE') techniques. This system
woul d enpl oy a nunmber of air sparging wells aligned in a grid pattern, with SVE wells

pl aced anong the sparge wells to draw in the vol ati zed organi ¢ contam nants.

SVE wells woul d be installed above the water table to renove the PCE fromthe soil. A
vacuum woul d be applied to the extraction wells to extract the vapor containing PCE. An
off gas treatnent system using vapor phase carbon adsorption nay be necessary to conply
with Gean Air Act standards associated with the rel ease of contam nants to the
surrounding air. The need for the systemwill be determ ned during pilot testing. The
estimated costs above include the cost for the off gas treatment system This alternative
woul d al so include groundwater use restrictions and groundwater nonitoring to track the
mgration of the plume and to verify that treatnment standards are net.

Alternative 6: G oundwat er Extraction and Treatment Using Air Stripping and Carbon
Adsor ption

Estimated Capital Costs: $4, 707, 000

Esti mat ed Annual O8M Costs: $273, 500

Esti mated Present Worth Cost: $8, 101, 000

Estimated Construction Tine Frane: 6 nmonths to 1 year
Estimated Time to Achieve RAGs: 50 to 100 years

Under this alternative, extraction of contam nated groundwater woul d be acconplished using
wells installed within the central portion of the two plunes to capture the nost highly
contam nated groundwater. In order to control the mgration of the contam nant plune, it



is expected that relatively high punping rates would be required given the | arge anounts
of water contained within the aquifer. Treatnent of extracted groundwater woul d be
acconpl i shed using air stripping with carbon adsorption to serve as a polishing step. In
addition, a pre-treatnent step nmay be necessary using filtration to renove suspended
solids, and a vapor phase carbon system may be necessary to neet Federal dean Air Act
standards for em ssions of PCE. The necessity of both of these steps will be determned in
pilot testing. The treated groundwater would be transported via discharge pipes installed
fromthe treatnment plant area to the Chio River in the vicinity of the Johns Manville
plant. This alternative also includes groundwater use restrictions and groundwat er
nmonitoring to track the migration of the plune and to verify that treatnent standards are
met .

J. Sunmmary of Conparative Analysis of Alternatives

Section 121(b)(l) of CERCLA presents several factors that at a mininumEPA is required to
consider in its assessnent of alternatives. Building upon these specific statutory
mandates, the NCP articulates nine evaluation criteria to be used in assessing the

i ndi vidual renedial alternatives.

A detailed analysis of the alternatives was perforned using the nine evaluation criteria
in order to select a Site remedy. The following is a summary of the conparison of each
alternative's strengths and weaknesses with respect to the nine evaluation criteria. These
nine criteria are sumrmari zed as foll ows:

Threshold Criteria

The two threshold criteria described bel ow nust be net in order for an alternative to be
eligible for selection in accordance with the NCP

1. Overall protection of human health and the environment addresses whether or not a
remedy provi des adequate protection and descri bes how risks posed through each
pathway are elimnated, reduced or controlled through treatnent, engineering
controls, or institutional controls.

2. Conpl i ance with applicable or relevant and appropriate requirenents ("ARARs")
addresses whether or not a renedy will neet all Federal environnental and nore
stringent State environnental and facility siting standards, requirenments, criteria
and limtations, unless ARARs are waived under CERCLA § 121(d)(4).

Prinmary Balancing Oiteria

The following five criteria are utilized to conpare and eval uate the el enents of one
alternative to another that nmeet the threshold criteria

3. Long-term effecti veness and pernanence addresses the criteria that are utilized to
assess alternatives for the long-termeffectiveness and permanence they afford
along with the degree of certainty that they will prove successful

4. Reduction of toxicity, nobility, or volume through treatnent refers to the
antici pated performance of the treatnent technol ogies that may be included as part
of the renedy.

5. Short term effectiveness addresses the period of tine needed to achi eve protection
and any adverse inpacts on hunan health and the environnent that nay be posed during
the construction and inplenentation period, until cleanup goals are achieved.

6. I npl erentabi lity addresses the ease or difficulty of inplenenting the alternatives
including consideration of the technical and adm nistrative feasibility of a renedy,
and the availability of materials and services needed to inplenent a particul ar
option



7. Cost includes estimated capital and operation and mai ntenance ("O&M') costs, as well
as present-worth costs

Mdifying Criteria

The nodifying criteria are used as the final evaluation of renedial alternatives,
generally after EPA has received public comment on the RI/ FS and Proposed Pl an

8. State acceptance addresses the State's position and key concerns related to the
preferred alternative and other alternatives, and the State's coments on ARARs or
the proposed use of waivers.

9. Communi ty acceptance addresses the public's general response to the alternatives
described in the Proposed Plan and the RI/FS report.

Fol l owi ng the detailed anal ysis of each individual alternative, a conparative analysis,
focusing on the relative performance of each alternative against the nine criteria, was
conduct ed.

Threshold Criteria
1. Overall Protection of Human Heal th and the Environnent

Alternative 1, the no action alternative, provides no protection agai nst possi bl e exposure
to contam nated groundwater, which will continue to be a source for mgration of

contam nants that could eventually reach the nearby Gty of Vienna public water supply
wells (PWV7 and PWV8) and the Chio River. Alternative 2, relocation of the public water
supply wells, is protective of human health but does not address any environnenta

concerns since there is no action taking place to mtigate the contam nants in the
groundwat er. Since neither of these two alternatives satisfy the threshold criterion of
providing protection of hunan health and the environnent, they will be omtted from

consi deration and not discussed further in this evaluation

Alternatives 3, 4, 5 and 6 provide a high degree of protection to both human health and
the environnent by renoving and/ or treating contam nated groundwater at the Site, which
mnimzes the potential for further mgration. Alternatives 3, 4, and 5, the perneable
reactive wall, chemcal oxidation with air sparging/ SVE, and air spargi ng/ SVE al ternatives
respectively, are in situ treatment approaches, while Alternative 6 relies on groundwater
extraction and treatnent. Alternative 3 provides treatnent by dechlorinating contam nants
in the groundwater on the down gradient edge of the plune west of the Johns Manville
plant. Alternatives 4 and 5 should be nore effective in contacting all of the contam nants
and woul d achi eve clean up standards in the shortest period of tine. Alternative 6 is
expected to inpact the entire groundwater plune, but relies on diffusion of contam nants
to the extraction wells which has been shown to be a slow process at other sites and woul d
require many years to reach clean up standards

Alternatives 4 and 5 were determ ned to have the highest overall protectiveness with
Alternatives 3 and 6 ranked as nediumto highly protective.

2. Conpliance with ARARs

ARARs are promnul gated, enforceable federal environnental or public health requirenents

and such state standards that are nore stringent than federal standards, that a renedy
nmust attain unless waived. Applicable requirenents are those clean up standards, standards
of control, and other substantive environmental protection requirenments, criteria, or
limtations pronul gated under federal or state |aw that specifically address a hazardous
subst ance, pollutant, contam nant, renedial action, location, or other circunstance at a
Superfund site. Relevant and appropriate requirenents, while not legally applicable at a
Superfund site, address problens or situations sufficiently sinmlar to those encountered
at the Superfund site such that their use is well suited to the particular site or actions



at the site.

Alternatives 3,4,5 and 6 are expected to conply with all chemcal, location and acti on-
specific ARARs. These will include surface water quality criteria, groundwater MCLs, and
air em ssion standards during renedial activities.

For a detailed listing of ARARs associated with the Sel ected Renedy for the Vienna PCE
Site, please see tables 9, 10 and 11 located in the Appendi x.

Primary Balancing Oriteria
3. Long Term Ef fectiveness and Per nanence

Alternatives 3,4,5 and 6 are all effective in treating contam nants over the long- term
with Alternatives 4 and 5 expected to achieve clean up levels in the shortest period of
tine. All four of the treatnent alternatives will require regular nai ntenance for
effective groundwater treatment to be attained. Alternative 3 will effectively treat
contami nants, but will require the reactive nedia to be replaced with new zero-valent iron
approxi mately every ten years. The structure of the funnel portion of the Perneable
Reactive Barrier is a permanent subsurface structure. Alternatives 4 and 5 are based upon
injection of material or the sparging of air to strip contam nants fromthe groundwater.
Alternative 4 may require multiple injections of oxidation naterial depending on the
effectiveness of the first application of the oxidants. Alternative 6 would require the
operation and nmi ntenance of the groundwater treatment plant equi pnment over the course of
t he cl eanup.

Alternative 4 was the best ranked treatnent in this category due to this Alternative's
ability to destroy organic contamnation in situ. Alternatives 3, 5, and 6 were equally
ranked slightly below with a mediumto high score.

4. Reduction of Toxicity, Mbility, or Volune Through Treat ment

Alternatives 3, 4, 5, and 6 all utilize various active and in situ treatnent nethods to
reduce the toxicity, nmobility, or volunme of contam nants in the groundwater.

Alternatives 3 and 4 will both reduce toxicity and vol ume of contam nants but will not
effect contam nant nobility. Alternative 3, the perneable reactive barrier, reduces the
toxicity and volunme of contam nants in groundwater as they pass through the treatnent area
whi ch dechl ori nates organic contam nants. Alternative 4 will destroy organic contam nants
in the groundwater via the injection of oxidizing chemicals into the aquifer, which will
substantially reduce the toxicity and volune of the contam nants, but will not affect
nmobility. The air sparging/ SVE curtain conmponent of Alternative 4 will also reduce the
toxicity and volunme of contam nants in the groundwater.

The air sparging/ SVE process of Alternative 5 reduces the toxicity of the contam nants by
renmoving and treating the contamnants in the vapor phase carbon unit. This alternative
will also affect the nobility of the contam nants as a result of the hydrol ogical effects
of the sparging process. The volune of contaminants in the aquifer will be reduced due to
vol ati zation, and the subsequent vapor extraction of volatile groundwater contam nants.

Alternative 6 will reduce the nobility and vol une of the contam nants by extracting
groundwater fromthe aquifer for treatment. The toxicity of the contam nants will be
reduced followi ng destruction of the vapor phase carbon which will be enployed as part of
the air stripper.

Alternatives 3 and 4 were both ranked high in this criteria subcategory due to their
ability to reduce toxicity and volune of contami nants in groundwater. Alternatives 5 and 6
were slightly bel ow and ranked nediumto high for this criteria.



5. Short-term Effectiveness

Alternative 3, due to the length of the excavation, has the hi ghest potential for
short-terminpacts due to the construction of a continuous slurry wall in a city setting
There is also a potential for worker injury due to equipnent required to install the
funnel and gate walls. Alternatives 4, 5, and 6 all have sinmlar potential short-term
inpacts. Alternative 4, with its injection process, has a relatively linmted short-term
exposure potential. Alternatives 5 and 6 have noderate |l evels of inpact to local residents
during well installation, with Alternative 5 having significantly nore well installation
events than Alternative 6

Alternatives 4, 5, and 6 were scored equally effective, slightly above Alternative 3 in
the nediumto high effectiveness range

6. Inplenentability

The materials, equipnent, and personnel for Alternative 3 are available. Al though the
construction of the slurry wall and subsurface treatnent areas uses relatively comon
techni ques, the installation of this material to a depth of 90 feet will be difficult to
inplenent. It will also require installation along city roads and woul d have inpacts to
utilities.

Alternatives 4, 5, and 6 would present inplenentability issues during the installation of
injection points or wells close to houses and industrial buildings, and transfer piping
will need to be constructed within areas where utilities are present. There are al so
additional inplenentability issues related to Alternative 4. Several vendors provide

oxi dation material, but currently there are relatively few vendors and they have
proprietary fornulations. This may | ead to procurenent issues as conpared to a treatnent
based on off-the-shelf materials. Wile the injection process being proposed is not
unusual , the precision of the placenent of the injection point is critical. As a result,
the successful inplenentation of Alternative 4 will depend on the proper formul ation of
oxidation materials as well as aim (the precise placenent of the injection nmechanism in
three dinensions, relative to the areas of contam nation). Another issue associated with
Alternative 4 is that given the density of building footprints, access to the proper
injection point nay not be available, thus inpacting the effectiveness of the alternative.

Alternative 5 is simlar to Aliternative 4 in that since the |location of the sparging and
extraction wells are based upon a grid due to zones of influence, there nay be
accessibility issues associated with installation of the wells at the proper |ocations
The sparging and extraction wells use common drilling techniques for their installation
with specialized equipnent for punping air into the formation and extracting vapor from
above the aquifer.

The groundwater treatnent proposed in Alternative 6 relies on proven technol ogi es and
woul d be readily inplenmentable.

Alternatives 5 and 6 scored the highest with respect to inplenmentabiliy. Alternative 4 was
ranked at a nmediumlevel being fairly difficult to inplement and Alternative 3 was ranked
low due to the greater difficulty of constructing this remedy

7. Cost

The following table lists the total present worth cost of each of the alternatives which
satisfied the threshold criteria. The present worth cost includes both the capital cost
and an estimate of the value of the total operation and mai ntenance costs for each
alternative.



ALTERNATI VE COST (present worth)
(3) In Situ Perneabl e Reactive Barrier $8, 460, 000

(4) In Situ Chenmical xidation with Air Sparging/ SVE $6, 165, 000

(5) In Situ Ailr Sparging with Soil Vapor Extraction $4, 931, 000

(6) G oundwater Extraction and Treatment using Ar $8, 101, 000

Strippi ng and Carbon Adsorption

Alternative 3 is estimated to be the nost costly remedy due mainly to the high capital
costs associated with constructing this Alternative. Alternative 4 is projected to cost
$6, 165, 000, with the nunber of injection points driving the cost of the alternative.
Alternative 5 will cost $4,931,000 and is the | east costly Alternative. Alternative 6 wll
cost $8, 101,000, with the costs nore evenly split between the capital costs and the O&M
costs.

8. State/ Support Agency Acceptance
The State of West Virginia supports the Selected Alternative.
9. Community Acceptance

Comrent s recei ved during the public comrent period were generally supportive of EPA's
recommendati ons for remediation. Specific comments on the Proposed Plan are addressed in
detail in the Responsiveness Summary which is a part of this ROD.

K. Princi pal Threat WAstes

There are no principal threat wastes in the soil or in the ground water at the Vienna PCE
Superfund Site.

L. Sel ect ed Renedy
1. Summary of the Rationale for the Sel ected Renedy

Based on consideration of the CERCLA requirenments and analysis of alternatives using the
nine evaluation criteria, including public comments, EPA has deternined that the follow ng
alternative constitutes the nmost appropriate remedy for the Vienna PCE Superfund Site.
This selected remedy for Vienna PCE is the preferred alternative that was identified in
the Proposed Plan. The selected remedy is Alternative 5: In Situ Air Sparging with Soil
Vapor Extraction conbined with achi evenent of soil cleanup levels contributing no nore
than 5ppb of PCE to groundwater in the vicinity of Vienna O eaners as well as
institutional controls, as further described bel ow

The sel ected remedy provides the best bal ance anong the nine criteria that are necessary
for a Superfund Renedy selection. The renedy is nore easily inplenentable and able to be
constructed in public right of ways since the plume migration route is primarily al ong
291 h Street in Vienna. It is the |east costly of the four viable alternatives and is based
on technology that is sinmilar to that which is successfully cleaning the source area as
detailed on page 5. It provides for timely achi everent of the Renedial Action Objectives
and the ability to attain permanent reduction of Chenicals of Concern.

2. Description of Renedi al Conponents

The three main conmponents of the selected remedy along with their respective performance
standards are sunmarized bel ow



A. G oundwat er

In Situ Air Sparging with Soil Vapor Extraction will include the installation of air
sparging wells within the central portion of the two plunmes and the down gradi ent edge of
the plunme to renove chlorinated organi ¢ conpounds fromthe groundwater . Air sparging
woul d be used to inject air into the groundwater contam nant zone to volatilize and renove
the PCE fromthe groundwater. The PCE stripped fromthe groundwater would then rise al ong
with the air into the unsaturated zone where it would be captured by soil vapor extraction
("SVE") techniques. This systemwould enploy a nunber of air sparging wells aligned in a
grid pattern, with SVE wells placed anong the sparge wells to draw in the vol ati zed
organic contaminants (See Figure 5 in the Appendi x for a conceptual diagramof this
remedy) .

Field pilot studies will be necessary to adequately design and eval uate the system The
nost i nportant design paraneter to be considered for the air sparging systemis the radius
of influence. This is the greatest distance froman air sparging well at which sufficient
sparge pressure and airflow can be i nduced to enhance the nass transfer of contam nants
fromthe aqueous phase to the vapor phase. The radius of influence will determ ne the
nunber and spacing of the sparging wells, with an overlap in their radii of influence so
that the contamnation area is covered. The sparging air flowrate required to provide
sufficient air flow to enhance the mass transfer is site-specific and will be determ ned
during the pilot test phase.

The additional field data to be collected will deternine the nunber and | ocation of
sparging and extraction wells to capture the contam nated ground water and the nunber and
| ocation of any additional performance nonitoring wells if necessary. For cost estinmation
purposes, the air sparging with soil vapor extraction systemwas assuned to consist of 64
sparging wells and 22 extraction wells that woul d operate for approxinately 10 years.

In addition to the wells, an off-gas treatnent station will be constructed to mnimze the
potential for uncontrolled rel eases of contam nated vapors to the atnosphere and ensure
the remedy conplies with ean Air Act standards. This treatnent step is necessary given
the high PCE concentrations and the proximty of hones and i ndustrial buildings.

A groundwat er nonitoring and sanpling plan will be devel oped by EPA in conjunction with
the design of the air sparging and soil vapor extraction system The nonitoring plan wll
include, but not be limted to provisions to track the mgration of the PCE plune as well
as gather information that will enable EPA to optimze the design of the selected renedy.
G oundwater nmonitoring will continue until it has been denonstrated that Renedial Action
bj ective 1 has been net.

B. Soils

Soils in the vicinity of the Vienna O eaners property are contam nated at depth. There is
an ongoi ng EPA Renoval Action which is providing treatnent for these soils using the
Unterdruck Verdanfer Brunner system This systemis currently treating an area of about
1,500 ft2 of soil and will eventually treat an area of about 15,000 ft2. This systemwill
remai n operational until the levels of PCE in the soil no |longer contribute contam nation
to the groundwater at |evels above the MCL of 5ppb

The nonitoring plan for the Site will incorporate infornmation on the cleanup of these
soils as it is crucial to the overall success of the selected renedy.

The costs associated with this systemare not included in the estinmate of the Renedia
Action costs due to the separate nature of the prograns and the fact that funds for the
expansi on have already been allocated to the Renobval Program

C. Institutional Controls

To ensure that there is no human consunption or adverse exposure to groundwater prior to



the successful conpletion of this renedial action, institutional controls will be
inplenented to ensure that no one uses the groundwater for potable or hygienic uses such
as drinking, bathing, or cooking at the Site until clean-up |evels are achieved.

These institutional controls will be inplenented through zoning restrictions, County

O dinances or Gty Odinances enacted by the local nunicipalities which will prohibit the
pl acenent of wells which provide water for such uses in the vicinity of the Site. Figure 4
of the Appendi x depicts the area where such institutional controls are needed to protect
public health and the environnent.

Performance Standards for each conponent of the Sel ected Renedy:
a. G ound water:

Chem cals of Concern ("COCs") in groundwater will be reduced to | evels which result
inless than or equal to a 1 x 10-5 cunul ative excess cancer risk and a Hazard | ndex
less than 1.0 and achi eve drinking water standards (MCLs). Successfully achieving
the cumul ati ve excess cancer risk goal will result in concentrations for each COC
decreasing at least to its respective MCL of 5 ppb. This will be acconplished
through the operation of the Air Sparging with Soil Vapor Extraction system This
systemw || remain operational until Renedial Action Objective 1 is net.

b. Soi | s:
Soils in the vicinity of the Vienna O eaners property will be treated until they no
| onger contribute PCE contam nation to the groundwater at |evels above the MCL of 5
ppb. This treatnent will be acconplished using the UWB system under EPA' s ongoi ng

Rermoval Action.

C. Institutional Controls:

G oundwater within the area identified on Figure 4 shall not be used for potable or
hygi eni ¢ uses. Local ordinances or other nechanisns shall be used to achieve this
standard. Periodic nmonitoring to ensure the effectiveness of the institutional
controls shall be perforned.

3. Summary of the Estimated Renmedy Costs

The information in this cost estinmate summary i s based on the best available information
regarding the antici pated scope of the renedial alternative. Changes in the cost elenents
are likely to occur as a result of new information and data collected during the

engi neering design of the remedial alternative. Major changes nmay be docunented in the
formof a menorandumin the Administrative Record file, an ESD, or a ROD anendnent. This
is an order of nmgnitude engi neering cost estimate that is expected to be within +50 to
-30 percent of the actual project cost. The estinmated capital costs of the Air Sparging
with Soil Vapor Extraction renedy is $2,910,000. The net present worth cost of O&%M costs
projected over 30 years is $2,020,956. Thus the net present worth cost of the selected
remedy is $4,931,406. Pl ease see Table 12 of the Appendix for a detailed cost breakdown.

4. Expect ed Qutcone of The Sel ect ed Renedy

Al t hough the ongoing renoval action is renmoving the prinmary sources of ground water
contamination, it is still anticipated that it will take approximately 5 to 10 years
before cleanup | evels specified for the ground water are achieved. During this period,
institutional controls will prevent exposure to the contam nated ground water. The prinmary
expected outcone of the selected renedy is that ground water will no | onger present an
unacceptable risk to future users of the ground water via ingestion and inhalation. This
will allowthe Gty of Vienna to have nore flexibility in deciding where to place new or
repl acenent water supply wells.



M Statutory Deterninations

The remedi al action selected for inplenentation for the Vienna PCE Superfund Site is
consistent with CERCLA and, to the extent practicable, the NCP. The selected renedy is
protective of hunman health and the environnent, will conply with ARARs and is cost
effective. The following infornmation identifies each statutory requirenment and descri bes
how the renedy neets the requirenent.

1. Protection of Human Heal th and Environnent
G oundwat er

The selected remedy will protect human health by controlling exposures to human receptors
through treatnent, engineering controls, and institutional controls. The sel ected renedy
will utilize air sparging and soil vapor extraction throughout the contam nated

groundwat er plune to achieve cleanup levels. Institutional controls will be inplenented to
prevent the use of ground water until the cleanup |levels are achieved. A benefit of
utilizing an In Situ renedy is that the entire plume will be treated to drinking water
standards. This will prevent the migration of contam nated groundwater to the Chio River,
t hus reduci ng exposure to ecol ogi cal receptors.

Soil's

The sel ected renmedy will protect human health by controlling exposure to hunan receptors
through the treatnent of contami nated soil. The reduction of contam nants in the soil
decreases the anount of contamination that nay mgrate to the aquifer.

2. Conpl i ance with Applicable or Rel evant and Appropriate Requirenents

The selected renmedy will conply with all federal and any nore stringent state ARARs that
pertain to the Site. In particular, the remedy will conply with the ARARs |isted on Tables
9 thru 11 in the Appendi x.

Cost Effectiveness

In Situ Air Sparging with Soil Vapor Extraction is the |east costly of the alternatives
whi ch satisfied the threshold criteria of being protective of human health and the
envi ronnent .

Utilization of Permanent Solutions and Alternative Treatnent Technol ogi es (or Resource
Recovery Technol ogi es) to the Maxi mum Extent Possible

The sel ected remedy for ground water consists of an In Situ Air Sparging with Soil Vapor
Extraction systemwhich is a pernmanent solution. It is also considered an alternative
technol ogy for groundwater. Due to the snall nunber of COCs, the EPAis able to utilize a
systemtailored to the contam nants in question. In addition, the success of the currently
ongoi ng Renoval Action that is utilizing a simlar technology | ends a degree of confidence
to this alternative renedy. The sel ected renmedy provides the best bal ance of trade-offs
anong the alternatives with respect to the balancing criteria set forth in the NCP.

Preference for Treatnent as a Principal Elenent

The principal elenment of the selected renedy is the In Situ treatnent of groundwater and
the extraction of contam nated vapors fromthe aquifer. The selected renedy satisfies the
statutory preference for treatnent as a principal elenent.

Fi ve- Year Revi ews of the Sel ected Renedy are Required

The NCP requires a five-year reviewif the remedial action results in hazardous
subst ances, pollutants, or contam nants renaining on-site above levels that allow for



unlimted use and unrestricted exposure. This review eval uates whether a remedy currently
is, or will be, protective of human health and the environnent. A policy five-year review
is required for the Vienna PCE Superfund Site because it is estinated that it will take up
to 10 years to renediate the ground water. The first five-year review will be conducted
five years fromthe sel ected renedy's conpl eted construction.

N. Docunent ation of Significant Changes

The Proposed Plan for the Vienna PCE renedy was rel eased for public comment on July 15,
2002. The Proposed Plan presented six renedial action alternatives for the groundwater
contam nati on. EPA proposed: Alternative 5, In Situ Air Sparging with Soil Vapor
Extracti on.

EPA reviewed all witten and oral coments subnitted during the public coment period. The
comrent s general ly expressed support for the EPA preferred alternative. Thus there were no
significant changes made to the renedy identified in the Proposed Pl an.



I'll. Responsiveness Summary

The public comment period on the Proposed Plan for the Vienna PCE Superfund Site was
held fromJuly 15, 2002 to August 13, 2002. Comments received during this tine are
sumari zed bel ow. Section A addresses those conments generated during the public neeting
on July 24, 2002. The agency also received witten and el ectronic comments which are
addressed in Section B

A Surmmary of Maj or |ssues and Concerns Raised by the Public during the July 24, 2002
Public Meeti ng.

A A citizen asked when the tine franme calling for 5 to 10 years to reach the renedi a
cl eanup goals of the preferred renedy begins.

EPA Response: The tinme frane to reach renmedi al action goals begi ns when the sel ected
remedy is conpletely constructed and active. In this case that woul d be approximately two
years fromthe date of this Record of Decision

A2 A citizen asked where the plant that houses the necessary equi pnment required for the
preferred renmedy woul d be | ocat ed

EPA Response: The exact location of the plant will be determ ned during the Renedi al
Design. EPAwill informthe public of the location of the all conponents after the
Remedi al Design is conpl et ed.

A3 A citizen asked how the sel ected remedy woul d affect residential property val ues.

EPA Response: Wil e EPA cannot predict the future value of real estate, renoving the
contam nati on beneath residential hones and ultimately renmoving the Site fromthe Nationa
Priorities List should have a positive inpact on the comunity.

A4 A citizen asked if EPAwll continue to nonitor the groundwater plune beneath
Vienna, specifically in the areas cl ose to nunicipal supply wells 7 and 8.

EPA Response: Yes, EPA plans to continue nonitoring in Vienna. The next round of sanpling
is schedul ed for Novenber of 2002. The Record of Decision contains specific provisions
detailing the need for a nonitoring/ sanpling plan which will detail the future intervals
of sanpling at various stages of the project.

A5 A citizen asked why there is no nention of vinyl chloride contam nation

EPA Response: Vinyl chloride is a known breakdown product of PCE, however the conditions
in Vienna do not appear to be conducive to the breakdown of PCE. EPA did not find any

evi dence of vinyl chloride contam nation during the four rounds of groundwater sanmpling it
conduct ed.

A6 A citizen asked if the punps and associ ated equi pnent to run the preferred renedy
woul d be excessively noi sy.

EPA Response: EPA does not anticipate that there will be excessive noise fromthe system
Every effort will be made during the Renedial Design to minimze noise inpacts

A7 A citizen asked if funding for the project is available

EPA Response: Funding for the Renedial Design will be available shortly after the Record
of Decision is issued. Once the Design is conpleted, EPA Region 3 will have to solicit
Remedi al Action funding fromthe Superfund National Prioritization Panel. This project

will have to conpete with other fund- |ead projects nationwi de to receive funding. Wile
there is no guarantee the Renedial Action funding will be imedi ately available, no Region
3 Superfund projects to date have been del ayed due to | ack of funding



A 8 A citizen asked if the groundwater plune was nmoving in the direction of nunicipal
wells 7 and 8.

EPA Response: At this time no. However nunerous nodels predict that municipal wells 7 and
8 will eventually influence the groundwater plume and begin to draw contam nati on towards
those wel | s.

A9 A citizen asked if the preferred renedy consisted of drilling new wells or would
they use existing wells.

EPA Response: The project will require new wells to be constructed. The existing wells
wi Il be used for monitoring purposes.

A 10 Acitizen asked exactly where the systemwill be constructed.

EPA Response: This will be determ ned during the Renedial Design. Figure 5 represents our
current conceptual layout but will likely be nodified. EPA intends to keep citizens
inforned of the proposed |ocation of the systemwhen the planned design is conpl eted.

A 11 A citizen asked what the consequences of not cleaning up the contam nated
groundwat er would be to the town of Vienna.

EPA Response: Not cleaning the groundwater presents an unacceptable risk to the residents
of Vienna and would likely eventually result in a greater nunber of cancer and non-cancer
health diseases in Vienna if contam nated groundwater were to be used as drinking water.

A 12 Caig Metz, Director of Public Wrks, Gty of Vienna: M Mtz requested assistance
fromEPA to renove the existing six municipal wells that have been deconm ssi oned
fromservice as a result of the PCE contam nation.

EPA Response: EPA will evaluate the need to renove the existing deconm ssi oned nuni ci pal
wel I's during the Renedi al Design,

A 13 Acitizen stated that as a resident living adjacent to the Vienna deaners and the
exi sting Renoval Action equi pnent building, she was not happy with the circunstances
of living so close to a Superfund Site. However, she stated that she was certainly
happy that the Site is being cleaned and furthernore commented on the noise factor
stating that as far as noise there is not any, the systemis right off her back
porch, the people working on the site have been courteous and kind and there's no
probl emwi th noi se.

EPA Response: EPA appreci ates your support and | ooks forward to continue working with the
residents to assure a successful conclusion to the project.

A 14 David Nohe, Mayor of Vienna, expressed his appreciation for EPA's efforts to install
additional nonitoring wells in the vicinity of the Gty's production wells ( nunber
7 and 8). EPA's quick response provided the Gty with nore confidence in EPA and the
sense that EPA really did care about the residents of Vienna.

EPA Response: EPA appreciates the Mayor's continued support.

B. Summary of Major Witten and El ectronic Comments Received During the Public Conment
Peri od
B. 1 One citizen commented that the placenent of the air sparging wells needed to be

optimzed to protect the nunicipal water supply wells.

EPA Response: EPA agrees and this issue will be addressed in the Renedi al Design.



B. 2 The sane citizen commented that additional wells are needed to further refine the
flow nodels, nonitor the plune and optim ze the placenent of air sparging wells.

EPA Response: The need for additional wells or any other type of sanpling efforts will be
determ ned during the Renedi al Design

B. 3 A citizen commented that the extent and of nunber of wells associated with the
renmedy appeared to be unnecessary.

EPA Response: The nunber, extent and |ocation of all Renedial Action conponents wll be
determ ned during the Renedi al Design

B. 4 A citizen wote: On page 3 (of the Proposed Plan), describing the operation of the
UVB system it would be desirable to conpare the estimated renoval rate and progress
so far (average 4 pounds PCE per day, total 400 pounds PCE - the better part of a 55
gallon drum- since startup) with the estimated total anounts of PCE in the soil and
in the groundwater (tiny by conparison). The reader will therefore get a nuch
clearer sense of the inportance of "hot spot" renedi ation, focused on the Vienna
Cleaners which is clearly the ngjor source.

EPA Response: At this time EPAis uncertain as to the total anounts of PCE remaining in
the soils and aquifer of Vienna. Wile the 400 pounds of PCE renoved thus far seens
inpressive, it is the result of only one operating UWB well, plans call for an additiona
4 to 7 to be installed. EPA does agree that renedi ation of the "hot spot" is of utnost
inmportance. This is why the first efforts in Vienna concentrated on renoving this source
materi al . The Renedial |nvestigation however, details contam nation that has m grated
much further than this small source area and it is this groundwater contam nation that is
the primary focus of the Sel ected Renedy.

B. 5 A citizen wote: The current treatnent area of 1500 ft2, assuming it is roughly
circular, is approximately 44 feet in dianmeter..... whi ch seens | arge enough to
cover the likely soil source area. If the U/B systemis now positioned at the center
of the spot(s) where PCE was historically spilled, then it seens unlikely that there
will be a need for a larger system (15000 ft2 would be a 140 foot diameter circle).
Are there soil data which show that the |arger systemis necessary? If so, sone
nention of the areal extent would be helpful; if not, perhaps the U/B expansion
shoul d be made contingent upon further data.

EPA Response: The rationale for the above referenced expansion of the U/VB systemis
repeated below and is taken fromthe EPA's "Request for a ceiling increase and $2 mllion
exenption for a Removal Action " dated Septenber 26, 2001

"The pilot UVB system has denonstrated success in renoving an estimted 4 pounds of
PCE per day since its startup in March 2001. The radius of influence for the pil ot
systemis estimated to be 20- 25 feet (1,260 to 1,965 ft2). A determi nation of the
size of the source area to cleaned up by an expanded, full scale UVB systemis
underway. However, the area likely won't be fully known until the soils and
groundwat er beneath the Vienna O eaners buil ding have been investigated. For the
purposes of this docunent, an estinated area of 10,000 to 15,000 ft2 (125 x 80" to
150" x 100') includes the Vienna Ceaner's building footprint, two-thirds of the
all ey west of the suede shop, and a portion of the property west of the alley.
Assumi ng the radius of influence to be 25 feet, and given the necessity of

overl apping radii of influence of the UVB units, an estimated 4 to 7 units will be
needed to effectively treat a prinmary source area."

B. 6 A citizen wote: Besides PCE, a nunber of other chlorinated organics are found. It
shoul d be noted that PCE is subject to a nunber of natural attenuation processes,
i ncl udi ng evaporation, dissociation, adsorption, and biol ogical. The other organics
are byproducts, less toxic, and al so subject to natural attenuation processes



EPA Response: |In actuality, some of the byproducts of PCE degradation are nore toxic than
PCE. However, As concluded in the Renedial Investigation, Section 5 Contam nant Fate and
Transport "Bi odegradation of chlorinated hydrocarbons, specifically PCE in groundwater

t hrough reductive dechlorination is not occurring at the Site." PCE represents the nost
significant Chem cal of Concern at the Site, However, EPA will continue to nmonitor for

br eakdown products as wel | .

B.7 A citizen asked: On page 5 (of the Proposed Pl an), the Renoval Action beginning in
1999 is presumably the UVB system which started operation in March 2001?

EPA Response: Yes, that is correct.

B. 8 A citizen wote: On page 6 (of the Proposed Plan), it should be clarified that the
wor st case scenario is a hypothetical assunption, which would not actually occur
even in the no action alternative, since any concentrations which m ght ever reach
the wells mentioned woul d be rmuch |ower than those assumed in the risk assessnent.

EPA Response: EPA does not agree that the |levels of contami nation present in the aquifer
wi Il never reach the Vienna production wells 7 and 8. A detailed description of the
assunption that EPA uses to calculate the R sk Assessnent is published on page 8 of the
Proposed PI an.

B.9 A citizen wote: Beginning at the bottomof page 6 (of the Proposed Plan), the RVE
estimate of 5X 10-3 for hypothetical exposure should be conmpared with either (a) the
assunptions used in the scenario, or (b) the MLE estinate, which would very likely
be | ower than 10-6. The "conservative" RVE assunptions, while sonetines not
i ndi vidual |y unreasonable, will frequently conbine to produce scenarios which are
extrenely hypothetical, if not inpossible

EPA Response: The Ri sk Assessnent portion of the Proposed Plan is designed to summarize
the Human Health Ri sk Assessnment Report for the Vienna PCE Superfund Site. The Risk
Assessnent itself incorporates the general methodol ogy described in R sk Assessnent

Qui dance for Superfund, Volume 1, Human Heal th Eval uation Manual, Part A (1998).

Indi vidual s wi shing to view additional data on the R sk Assessment may access

www. epa. gov/ arweb and sel ect the Vienna PCE Site.

B.10 Acitizen wote: On page 7 (of the Proposed Plan), even if the plune were to be
approaching the vicinity of the river, it is not clear that the groundwater (50 feet
bel ow grade) would flowinto the river, or if the river is in fact recharging the
groundwater, and is therefore a natural barrier to any further westerly novenent of
the PCE plune. Even in the forner case, the massive dilution would probably result
in concentrations (in the river), that are nultiple orders of nagnitude bel ow
detection linits.

EPA Response: EPA agrees.

B.11 Acitizen wote: On page 8 (of the Proposed Plan), RAO 3, again, it has not been
shown (via hydraulic gradient data) whether groundwater 50 feet deep would go into
the river, or vice-versa. But it seens a stretch to say that water which m ght
di scharge into the Chio River in very small quantities nust be cleaner than drinking
wat er standar ds.

EPA Response: The cleanup standards are primarily driven by the fact that the aquifer is
bei ng used as a source of drinking water. Achieving the cleanup standards w || protect
users of the aquifer as well as the Chio R ver.

B.12 Acitizen wote: On page 9 (of the Proposed Plan), Renedial Alternatives, it seens
that there is both EPA Guidance and logic for a "Continue Present Actions”
Alternative; that is, to continue with the "hot spot"” source renoval and the



exi sting configuration of nunicipal wells which has effectively stopped any risk for
the past several years. This scenario is of high interest to the public because it
is the real-world that they are now living with. Assunming that the current situation
is perfectly safe, i.e. fully protective of human health and the environnent (and
agree that there are no indications otherw se) then why not continue doing what is
wor ki ng acceptably, and would certainly cost mllions | ess?

EPA Response: It is inportant to differentiate between the ongoi ng Renpbval Action and the
forthcom ng Renedi al Action. The ongoi ng Renobval Action is renoving PCE fromthe soil and
preventing further contam nation fromentering the aquifer. It is not considered fully
protective of human health and the environnent, the CERCLA standard that Superfund
remedies are required to achieve since it does not prevent future human contact with
contam nated groundwater. As such, "Continue Present Actions" (or nore correctly "No
Action") is not a viable alternative

B.13 Avcitizen wote: Wile | believe that a "Continue Present Actions" scenario nay very
well turn out to be preferable, the selection of Alternative 5 fromthe rest | ooks
reasonable, if there is a good separation and evaluation of its two conponents: air
sparging, and SVE. Arealistic risk assessnent, or dean Air Act standards, will
nost |ikely show the SVE portion (and the higher-cost portion) to be unnecessary at
any reasonabl e spargi ng rate.

EPA Response: Wiile it is true that Soil Vapor Extraction is the nore costly el enent of
the Remedial Action, EPAis committed to permanently renoving the contam nation from
bel ow the Gty of Vienna, not sinply noving the contam nation fromthe groundwater
matrix to a soil matrix

B.14 Acitizen wote: Athough air sparging installation details are not nentioned
sinple installation with GeoProbe/well point techniques, as opposed to nore el egant
drilling, casing, screening/etc, has been shown to be quite effective and far |ess
costly. | suspect that a GeoProbe rig will also have a lot nore success in a dense
residential area

EPA Response: EPA will evaluate the use of this technique during the Renmedial Design

B.15 Acitizen wote: Aternative 3, while clearly non- inplenentable in a city setting,
may be inproved for potential use on other sites with the substitution of
Hal li burton Soil Saw techni ques for conventional excavation-type slurry wall
installation.

EPA Response: EPA agrees that this technol ogy nay be nore suitable at other Sites.

B.16 Acitizen wote: On page 18 (of the Proposed Plan), it's not clear what specific
added institutional controls are proposed. Presunmably the existing control (
shutdown of two Vienna wells) is acconplishing the needed protection of human health
and the environnent, by ensuring that groundwater near the PCE plunes is not being
punped out and used.

EPA Response: The Institutional Controls deal with the possibility of new wells being
constructed into the contam nated groundwater. Wiile it is true that six nunicipal wells
are no longer operating and effectively reducing risk, EPA wants to ensure that no
citizens are exposed to contam nated groundwater by using private wells. Thus
Institutional Controls nust be inplenented at |ocal levels to provide an additional |evel
of protection and ensure that no one uses the contam nated groundwater until the cl eanup
standards are achieved.

B.17 Avcitizen wote: Figure 3 of the Appendi x (PCE concentrations, February 2001) shows
reasonabl e coverage by nonitoring wells to produce the concentration contours that
are inferred, except for the | ower concentration contours connecting the smaller
Busy Bee d eaners source across-gradient to the nain body of the Vienna O eaners



pl ume. Such a connection would seemto require data fromanother nonitoring well,
and woul d al so requi re contam nant novenent along, rather than perpendicular to, the
potentionetric contours shown on Figure 4.

EPA Response: EPA agrees, as depicted on Figure 3, the plune fromthe Busy Bee cleaners

| ocation does appear to have a nore northerly conponent of flow than the plunme fromthe
Vienna O eaners property. EPA will ensure that additional nonitoring points are installed
during the Renedial Design to ensure treatnment of the snaller plune.

B.18 Acitizen wote: The significant nessage of Figure 3, however, is that the highest
concentrations of PCE have only noved about three bl ocks down 29th street in the 50+
years since the Vienna C eaners began operating in the late 1940' s. It woul d appear
that the PCE plume would likely not energe on the west side of the Manville Pl ant
for decades nore. Gven the additional facts that waste PCE dunpi ng has not occurred
for decades, and a "gap" of nuch cl eaner groundwater now exists back upgradi ent
toward the source, a relatively lower-level threat is presented and a
correspondi ngly | ower-1level renedy (than the current Proposed Renedy) is indicated.

EPA Response: EPA agrees that the plune is mgrating at a relatively slowrate of speed
However, the contami nation has already mgrated approximately 1,500 ft, and has seriously
threatened the Gty of Vienna's water supply. (Six nunicipal wells have al ready been taken
out of service). Further, there are a nunber of influences on the plume in its current
location that are not present at the Vienna Oeaners area that will accelerate its
novenent, nanely the Cty of Vienna groundwater production wells. G oundwater nodeling
studi es undertaken by EPA and the USGS indicate that the groundwater plume will accelerate
as it draws closer to the Gty of Vienna production wells Thus EPA does not believe we
shoul d enploy a "lower level" renedy to address this problem

B.19 Avcitizen wote: Figure 4 (potentionetric contours) shows a pretty flat water table,
tilted only slightly toward the Chio R ver. This neans sl ow groundwater novenent,
reinforcing the nessage of Figure 3. At this close proximty to the river, it is
likely that the groundwater and the river water are in communication, and both will
typically rise and fall with the seasons. The result is little or no net novenent of
groundwat er toward the river. The significant nessage of Figure 4 is that the two
Vi enna munici pal wells shown are located well out of the current path of the PCE
plume. To threaten these two wells, the PCE plunme woul d apparently need sone
addi ti onal decades of travel tinme, and a near-90-degree turn.

EPA Response: EPA's current nodeling data indicates that as the contam nati on noves toward
and past the Johns Manville plant it is affected by the drawdown effect of the Gty of

Vi enna production wells 7 and 8. These wells have a |large punping rate (500,000 gal s/ day).
As such, they are capable of significantly affecting the novenents of the groundwater
plume. The projected tine to reach these wells is currently | ess than a decade and al
nodel s to date indicate that the near 90 degree turn is a probable occurrence

B.20 Acitizen wote: PCE is known to be subject to degradation in groundwater, with EDC
and TCE at relatively low levels being typically produced and then degrading. The
contouring of the PCE plune (Figure 3) and the relatively clean "gap" back toward
the source, where apparently |large anounts of PCE are still being recovered fromthe
soil, may inply that degradation is occurring at a finite rate, although it is
likely limted by the lack of local dissolved oxygen; nuch of the area is covered by
streets, buildings, hones, driveways, asphalt parking lots, etc so there is probably
little local infiltration of oxygenated rai nwater. D ssolved oxygen (supporting
ei ther hydrol ysis or biological degradation of the PCE) is probably lowin the
center of the plune. Depending on the sanpling protocols, dissolved oxygen is
soneti mes obtained and recorded as a field parameter. | suggest that DO readi ngs be
conpared for wells both inside and outside the PCE plune; wells 09S, 11S, 08S, and
10S, for exanple. If an area of low DO is present, then a mninmal amount of air
sparging, directly in the center of the plume, would be very beneficial



EPA Response: EPA conpleted a full sanpling round of analysis of BOD, COD, DOC and ot her
Natural Attenuation Paranmeters as detailed in the Renedial Investigation. As a result of
this portion of the investigation, EPA concluded that biodegradati on of chlorinated

hydr ocar bons, specifically PCE, in groundwater through reductive dechlorination is not
occurring at the Site. However the Selected Renedy will do just as you suggest, as it wll
supply oxygen via air sparging directly in the center of the plune.

B.21 Avcitizen wote: There are sone aspects of Alternative 5 (Figure 8) which don't
appear to be necessary, and/or appear to be inpractical given the dense residential/
commercial nature of the area, (a) First, the array of 10 sparging/4 SVE wells shown
west of the Manville Plant, does not appear to be needed at all, given the very sl ow
pl ume novenent, and woul d al so be located directly on the railroad tracks (not
shown) which parallel R ver Road. This array should be renoved/ deferred unl ess
noni toring data show a need and a definite location, (b) Second, the area along 29th
street is substantially covered with streets, parking areas, snall businesses
churches, and hones. Placing the nunber of wells shown, with their associated
pi ping, on the required spacings indicated, will be disruptive to the streets
si dewal ks, driveways, parking lots, utilities (water, gas, sewer), stormdrains,
etc; not to nmention the residents thensel ves. The di sruption and probabl e i npact on
real estate values do not seemjustified given the absence of any current risk, and
the very sl ow novenent of the PCE. As an alternate, it mght be possible to find a
single central location for a fewwells to sparge snall anounts of air into the very
center of the highest PCE concentration, to enhance DO and the in situ degradation
wi thout significant disruption. Goviously, there would be a | arge reduction of
present- value cost (mllions of dollars) associated with (a) deferring the western
array of wells until/if a need arises, and (b) nodifying the 29th street area to a
few central air sparging wells, if DO data suggest a benefit.

EPA Response: Wth respect to the Air Sparging/ SVE wells west of the Manville plant,

EPA agrees that it nay be appropriate to defer their installation as contam nati on has yet
to reach this location. The location, tinmng and the spacing of these wells will be nore
fully evaluated during the Renedi al Design

EPA is aware of many potential obstacles which may interfere with well placenent al ong
29th street. EPA intends to place the wells and piping along public right of ways under
the streets, a nore detailed evaluation of the |location, spacing, and nunber of air
sparging and SVE wells will be conducted during the Renmedi al Design

In order to limt disruption of 29th street during the Renedial Action, EPA will work
closely with the Gty of Vienna to minimze the inpact to the residents. In addition to
worki ng closely with Vienna public officials, EPA will conduct a neeting in Vienna after
the Remedial Design is conplete, allow ng residents the opportunity to viewthe fina
plans prior to the start of construction.

B.22 The State of West Virginia, through the Departnent of Health and Human Services
comrented that "Public water supply wells 7 and 8 appear to be hydraulically down
gradient fromthe PCE plune.” There is concern that they may be contam nated by the
PCE contamination in the future. Wile groundwater nodeling nay indicate that |ong
termrenedi al cleanup prograns could possibly allow use of these wells for donestic
public water supply, the nodels require a nunber of assunptions. However, actua
conditions may be different and adversely effect results.

Due to the uncertainty coupled with the |ikelihood of adverse public perception of
using a contam nated aquifer, our department strongly reconmmends that the US EPA
continue its nonitoring programfromthe sanpling points |ocated between the plune
and wells 7 and 8. If nmonitoring results do indicate that the plune is continuing to
nove towards those wells, other contingency plans may need to be devel oped to assure
that water supplied to Vienna residents continues to neets all regulatory
requirenents of the federal Safe Drinking Water Act and West Virginia Public Water



Syst em Rul es.

EPA Response: EPA agrees with the West Virginia Departnent of Health and Human Servi ces
and will develop a Monitoring Plan detailing the extent and duration of nonitoring for all
phases of the Renedial Action. As part of the nonitoring program EPA will continue to
noni tor groundwater in the area between the plunme and the public water supply wells 7 and
8.
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oTs -
. Charizston, West Virgua 23507-0300
Telephone 204-338-2508, Fax 304-338-369§

West Virginia Department of Environmental Protection

Bob Wise Mrckael © Cilaghen
Goveror Cabing Secrewary

September 24, 2022

Abranam Ferdas, Director, JHS00
Hazardous Site Cleanup Divisian
Environmental Protection Agency, Region II1
1650 Arch Screet

Philadelphia, Pennsylvania [5103-2029

Re:  State of West Virginia Concurrence with Record of Declsion (ROD)
Vieana PCE Superfund Site .
Vieanaz, West Virginia
CERCLIS ldentfication No, WVD988798401

Dear Mr. Ferdas:

This letter is 10 officially express the State of West Virginia, Department of Environmental Protection (DEP)
Office of Environmental Remediation (OER) concurrence with the Record of Decision (ROD), dated September
2002, for the Vienna PCE Superfund Site, located in Waod County, Vienna, West Virginia.

The OER has actively participated in the investigation and the assessment cf risks potentially preseatat thz
Vienaa PCE site. Additicnally, the OER hay been sctively invotved in the selcction of the propesed ramedy.

The State looks forward to the implementation of the selected remedy which we believe will be protective
bath o human health and the environment, as well as providing for cost-eFfecuve remediation of the site.

Sincerely,
W

: Xen Ellisen, Durectar
B Divisica af Was:: Management

z¢: Antheny lacobone (EPA), Remedial Projzet Manager
Peter Ludzia (EPA), Chief of General Remedial Sezton
Donald Margn (WVDEDR), Assistant Director, Divisiza of Waste Management
Mark Stusazski (OER), Remedial Project Manager
Prsj=ctFile

ZivieemR JDL atter wyd

Weat Virgina Senarmmen "Promating 1 healthy envirorment.”
- of Erviezamc~ial Proteztian

T
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Location of City of Vienna Municipal
Supply Wells
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Table 1

Contaminants of Potential Concern

Chemical Maximum Concentration MCL
{ug/L) (ug/L)
Chloroform 2 -
Antimony 2.6 6
Barium 97.3 2000
Calcium 110000 -
Magnesium 14800 -
Nickel 39.6 -
Potassinm 1600 -
Sedium 27900 -
Vanadium 1.8 -
1,1-Dichloroethane 1 5
1,1,1-Trichleroethane 3 200
1,1,2-Trichloro-,1,2,2- 2 -
triflouroethane
1,2-Dichloroethane 10 5
1,2-Dichloropropane 2 5
Carbon Tetrachloride 1 5
Chlorobenzene 19 100
Chloroform 3 -
Cis 1,2-Dichloroethene 7 -
MTBE 2 -
Tetrachloroethene 15000 5
Trichloroethene 47 5
Trichlorofloromethane 4 -
Di-n-butylpthalate 1 6
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TABLE 12

In Situ Air Sparging with Soil Vapor Extraction

Cost Estimat for Air Sparging and SVE portions of the Selected Remedy

Hem Quantity Unit Cost Units Capital Cost O&M Cost
Annual Present Worth
(1) In Situ Air Sparging and Soil Vapor Extraction
System Installation and 10 years of Operation
{a) Pilot Testing 1 $100,000 LS $100,000
(b} Mobilization i $50,000 LS $50,000
(c) Site Services 9 $30.,000 MO $270,000
(d) Health and Safety 9 $20,000 MO $180.000
{e) Hollow Stem Auger Drill Rig 120 $2,000 DAY $240.000
(D) Ottsite Disposal of Drill Cuttings 140 $60 CY $8.400
() Air Sparging Well (materials) 64 $2.200 EA $140.800
(h) Soil Vapor Extraction Well {materials) 22 $1.250 A $27.500
(1) Piping to Each Air Sparging/SVE Point 4.000 $50 L.k $200.000
(i) Building for Air Sparging/SVE Air Handling System 5.000 $25 SF $125.000
(kY Air Blower 4 $4.100 EA $16.400
{1y Control Pancl | $5.000 EA $5.000
(m) Cias Phase Carbon Adsorption 2 $12.000 EA $24.000
() Installation and Incidentals (piping, clectrical) 1.5 $45.400 EA 568,100
(0) Treatment System Operator (20 hours/week) 1.040 330 FIR $52.000 $365.226
(p} Carbon Media Replacement 3,000 $3 LB $9.000 $63.212
(q) Utilities and Mainlenange 1 $84.000 YR $84.000 $589.981
(1) Deed Restrictions 1 $17.700 1.8 $17.700
Subtotal (1) $1.472,900 31018419
(2) Long-term Groundwater Monitoring
(a) Quarterly {10 wells, years | and 2}
(1) sample collection 1 $20.000 YR $20.000 $36,160
{2) sampic analysis (VOCs) 40 $200 [ sample $8.000 $14.464
ﬂ(b) Semiannually (10 wells, years 3 to 30)
(1) sampie collection 1 $10.060 YR $14.000 $121,198
(2) sample analysis (VOCs) 20 $200 sample $4,000 $23.601
(¢) Treatment Sysiem Monitoring | $20.000 YR $20.000 $140,472
{d) Review Data and Prepare Reports (annually) 1 $10,000 report $10.000 $124,0590
(¢) 5-Year Review Reporting I $35.300 LS 335300 $76.177
Subtotal (2) $0 $336,162
CONSTRUCTION SUBTOTAL $1,472.900
Contractor Overhead & Profit 309 of Construction Subtotal $441.870
CONSTRUCTION TOTAL _[ $1,914,770
Permitting and Legal 2% of Construction Total $38.295
Engincering 20% of Construction Total $382,954
Services During Construction 20% of Construction Total $382.954




Contingency 10% of Construction Total $198.477

TOTAL CAPITAL COSTS —[ Ii $2.910.450
PERATION & MAINTENANCE SUBTOTAL | 51,554,582
Project Management and Support 30% of O & M Subital $466,374
iTOTAL ESTIMATED COSTS $2.910,450 $2,020,956

ET PRESENT WORTH OF COSTS

$4.931.406




